Of the many anomalies found in mongolism, affecting nearly every system, that of congenital heart disease is the most remarkable-and least understood, certainly, as Abbott (1936) stated, 'calling for an explanation'.
The life span of mongol children has already been extended by chemotherapy and antibiotics, and a further prolongation will follow the recent advances in cardiac surgery. For this reason congenital heart disease in mongols has ceased to be of mere postmortem interest and has become a stimulus to further understanding. The cause of the cardiac abnormality, the stage of foetal life at which it occurs and the pathological processes involved are problems of considerable interest which are difficult to solve.
Among the early observations were those of Abbott, who has stressed the frequent combination of mongolism and persistent ostium primum. Taussig (1947) emphasized the high correlation between mongolism and persistent atrioventriclaris communis. Esen (1957) found a similar high correlation, but Evans (1950) , in his study of cardiac anomalies in mongolism, showed a preponderance of ventricular and atrial septal defects. Benda (1946) stated that about 750% of mongoloid infants who die in the first two years of life have congenital heart disease, and 35% of the survivors thereafter.
In Evans' series 50%0 died before 5 years of age. Keith, Rowe and Vlad (1958) , in their study of 18 mongoloid infants who died at the Hospital for Sick Children, Toronto, mentioned that few die in the first month of life, and two-thirds die between 4 weeks and 1 year. On clinical evidence, those with the most severe cardiac anomalies die young, and so, as the age group progresses, the incidence of severe cardiac anomaly becomes less. This largely accounts for the comparatively low incidence found by other observers. This point is well illustrated in the two different age groups studied at the Fountain Hospital, the percentage of cardiac anomalies in the 3-year age group being much higher than that in the 10-year group. Southwick (1939) and Ingalls (1947) were interested in the causation and time of origin of the cardiac anomalies. Ingalls postulated that the latter was between the sixth and ninth week of foetal life. This hypothesis has been well supported by many pathologists from necropsy material as well as from embryological evidence. The higher incidence, about to be discussed, of maternal illness in the early part of pregnancy in the congenital heart defect group than in the control group, suggests that the time of development of the anomalies must be early. The frequent combination of congenital heart defect and mongolism suggests that the cause and time of development of congenital heart defect are similar to, if not identical with, that of mongolism as a whole.
Among the many factors involved in the aetiology of mongolism advanced maternal age (Davenport and Allen, 1925; Penrose, 1934; Bleyer, 1938) , and maternal illness (Ingalls, Babbott and Philbrook, 1957) are considered here. Engler (1949) stressed the influence of an unfavourable intrauterine environment. Maternal rubella as a cause of congenital heart defect was mentioned by Gregg (1941) and Swan, Tostevin, Moore, Mayo and Black (1943) .
So far rubella has not been recorded in the literature as a cause of congenital heart defect in mongolism.
Pre

Sty
The present work is an attempt to assess the incidence, aetiology and type of congenital heart defect in 216 mongoloid imbeciles admitted to the Fountain Hospital in the 14 years between Septem-ber, 1944, and July, 1958 Autopsy Cases. Among the 51 patients who died, autopsies were performed on 44, of whom 16 had congenital heart defects ( Table 3) . Six patients had patent foramen ovale and were not included in the number of those with congenital anomalies, leaving a total of 22 in whom autopsy showed a normal heart. Table 4 illustrates the causes of death of the latter.
The tentative diagnosis of congenital heart defect was initially based on clinical examination (e.g. cardiac murmurs, cyanosis, etc.). There were six patients with cardiac anomalies which had not been detected during life. CAUSE OF DEATH. The high mortality rate in children with congenital heart defect has been reduced recently by the introduction of chemotherapeutic and antibiotic drugs. More recently still, advances in cardio-surgical techniques have led to the promise of a completely new outlook.
The major cause of death in this series was chest infection, chiefly bronchopneumonia. The high incidence of cardiac complications in the congenital heart defect group is worth mentioning. Two cases had pericardial effusion, one had infective endocarditis and another cerebral embolism. From the study of these cases it seems obvious that if the condition were recognized early enough, precautions against current infections could be taken or special surgical measures could be provided, enabling most of these complications to be prevented or treated.
MEAN AGE OF DEATH. The mean age at death of the congenital heart defect group is 3 2 years, and that of the mongols without congenital heart defect is 3 3 years (Tables 3 and 4 ). These figures are almost identical, and the difference is probably too small to be of any statistical significance (not including riding importance to the mother compared with her reaction to the presence of congenital heart defect in her mongol child, it is felt that information obtained from her concerning her health during pregnancy might lead to the recognition of significant differences between the foetal environment in cases with and without congenital heart defect. The following information includes, therefore, a social history as well as points from hospital reports where these are available.
For the purpose of analysis, special emphasis is placed on the following aspects of prenatal history.
Parental Age (Tables 1 and 3 -5). The mean age of the fathers at the birth of the 111 patients without congenital heart defect was 35 years, and that of the mothers 33 6 years. The mean age of the fathers for the 11 clinically diagnosed congenital heart defect cases was 36 7 years and that of the mothers was 34 5 years, the controls being 34 9 and 34 for the fathers and mothers respectively. Those for the autopsied congenital heart defect group were 36 years and 33 years, and for the group with normal hearts, 37-2 years and 34 4 years for fathers and mothers respectively. All (Table 4) two had a history of prematurity. Case a.21 was six to seven weeks premature and the birthweight was 5 lb. Case a.33 resulted from an eight months' gestation, the birthweight not being recorded. There was no instance of prematurity among the 11 clinically diagnosed cases of congenital heart defect ( Table 2) . Of the 16 autopsied cases with congenital heart defect, prematurity was mentioned in Case a.6, but the birthweight was 8 lb. (Table 3 ) and prematurity was therefore excluded.
Birth Rank. This was compared in the two groups. Table 5 shows 3 4 for the congenital heart defect group and 2 9 for the control group, while Tables 3  and 4 show 2 8 for the congenital heart defect group and 2 -9 for the group with normal hearts. Neonatal History. In Table 5 at birth, and another three were 'jaundiced'. Of another four cases (Table 2 ) with a history of difficulty in sucking, one has been diagnosed as having a ventricular septal defect, pulmonary stenosis and a possible atrial septal defect, one as a ventricular septal defect, pulmonary stenosis and overriding great vessels, the third as a ventricular septal defect and Eisenmenger's syndrome and the fourth as I a ventricular septal defect alone. Only three of the 11 cases with congenital heart defect had a normal neonatal history. In six of the 11 cases congenital heart defect was diagnosed at birth. In the control group one case was cyanosed, one was jaundiced, one was a poor feeder and another had sucking difficulty, while seven had a normal neonatal history. ( Growth and Development. In Table 5 growth and development are compared in the clinical congenital heart defect group and in the controls. The mean age of the congenital heart defect group was 11 2 years, while that of the control group was 11 3 years. The mean weights, 67.6 and 69-2 lb., and mean heights, 47.5 and 48.4 in., respectively, show that there were no significant differences in these respects between the two groups.
In Tables 3 and 4 similar comparisons are made for the autopsied groups. In Table 4 only 15 of the patients without congenital heart defect had their heights measured at the time of death, the mean being 33 3 in. The age range was from 11 months (0 9 year) to 9 years (mean 3 -3 years), and the mean weight was 24-7 lb. The mean height and weight for the 16 autopsied cases with congenital heart defect was 31 in. and 23 lb., the mean age being 3-2 years and age range from 1 year to 7 years and 10 months (7 8 year). Case a.7 was not included because of age (27 years).
Intelligence Quotient. In Table 5 the I.Q. is compared in the clinical congenital heart defect and control groups, both averaging 30 8. In the autopsied groups the I.Q. averages 32 for the congenital heart defect group (Table 3) and 31 for the group with normal hearts (Table 4 ). This finding is consistent with the general opinion that a congenital heart defect has no effect on the intellectual capacity, hence mongolism associated with congenital heart defect still falls within the imbecile range common to the general mongoloid population.
However, Mossberger (1949) has shown that heart malformation causing insufficient blood supply to the brain can cause mental retardation.
Discussion
Among all the possible factors so far postulated relating to the causation of mongolism, advanced maternal age has been most frequently incriminated. Jenkins (1933) , Penrose (1934) and Bleyer (1938) all arrived at a critical maternal age of 32 years for the production of mongolism. They attached no importance to the father's age. Lahdensuu (1937) did not agree that maternal age plays a very important part in causing mongolism.
Parents' age in relation to congenital cardiac anomalies in mongolism has not previously been mentioned. In the present series there was no marked difference between parents' ages in the congenital heart defect group and in the group with normal hearts.
Birthweight needs further investigation and more consideration. Southwick (1939) , after comparing the birthweight of mongols and normal infants, concluded that there was no significant difference. On the other hand, Smith and McKeown (1955) found that prematurity was more frequent among mongol infants. A mean birthweight of 6 38 lb. for 103 mongols was lower than that of 7 10 lb. for the 4,931 controls. The former figure is similar to that arrived at in our present analysis of the group with normal hearts, but a mean birthweight of 7-11 lb. is found in our congenital heart defect group, which is higher than that of their controls. Taussig (1947) , in her chapter on transposition of the great vessels, mentioned that non-mongol infants so affected may have a normal weight curve at birth. In our series this anomaly was not seen. In the present series vessel anomalies were suggested in four cases, for instance, Case 1 in Tab'e 2 had a persistent left superior vena cava, the birthweight being 9 lb. Case 10 had an over-riding of the great vessels combined with other anomalies, the birthweight being 6 8 lb. In Table 3 Case a.4 had a persistent left superior vena cava combined with ostium secundum, the birthweight being 5 6 lb., and in Case a.8 there was a persistence of the sinus venosus combined with a ventricular septal defect, the birthweight being 6 8 lb. These give a mean birthweight of 7.05 lb.
The large percentage of higher birthweights in the congenital heart defect group needs further explanation. Birthweight in general offers significant and valuable information regarding viability and subsequent growth and development. Obviously there are many factors operating in prenatal growth: heredity, maternal health, unusual intrauterine environment, order of birth, etc., may all play some part.
In the present series, a higher birthweight is noted in the mongols with congenital heart defect than in those without. Although the number of cases is small, the high birthweight in both clinical and autopsy groups is significant. As Taussig has said, certain types of congenital heart defect may not affect the intrauterine circulation and consequently play no part in foetal growth. The high birthweight in the congenital heart defect group raises the possibility that the cardiac anomaly may be favour-418 group.bmj.com on October 29, 2017 -Published by http://adc.bmj.com/ Downloaded from able to foetal growth, but, on the other hand, the increased birthweight may be related to some degree of tissue oedema due to circulatory disturbance.
Unfortunately, no studies of subsequent development and rate of growth of the neonatal period have yet been made in this group of patients, so the usual causes of high birthweight cannot be excluded and this highly interesting and controversial finding cannot adequately or satisfactorily be explained. Davenport and Allen (1925) found a tendency for mongolism to occur in later pregnancies, and in Lahdensuu's (1937) series 28 3% were first-born. Our series shows that there is a slight suggestion of later birth rank in the clinical congenital heart defect group, but among the autopsied cases the birth rank is slightly higher in the group without congenital heart defects. On the other hand, of the 27 cases in the congenital heart defect group, five or 18 5% were first-born, and in the control groups (11 clinical controls and 22 autopsy cases with normal hearts) six or 18 -2% were first-born. The difference between these two groups is too small for statistical assessment, but it seems reasonable to conclude that there is no evidence of a higher birth rank for mongols with congenital heart disease than for those without. Table 6 summarizes the different cardiac abnormalities occurring in 27 mongols, but owing to the incidence of multiple lesions in some cases there were 42 defects. The result of the present survey agrees with Leech's (1935) observation that persistent atrioventricularis communis is not the most common cardiac anomaly in mongolism in the age ranges studied, and supports Evans' finding that ventricular septal defect is the most common, atrial septal defect the second, and patent ductus arteriosus the third in frequency. Others, such as vessel anomalies, pulmonary stenosis, atrioventricularis communis, Eisenmenger's syndrome and Fallot's tetralogy, etc. are less common.
Summary
Congenital heart disease has been studied in a group of 173 mongoloid imbeciles admitted to the Fountain Hospital during a period of 14 years. Fifty-one died and autopsies were performed on 44 of them (mean age 3-3 years), 36 4% (16/44) showing congenital heart defects. Of the 122 patients still in hospital (mean age 10 years), 9% (11/122) have proved to have congenital heart defects.
The high proportion of maternal illness in the congenital heart defect group suggests that maternal health during pregnancy may have a direct bearing on the heart malformation.
No difference was found in parental age and birth rank between the groups with and without congenital heart defect.
Higher birthweights and no prematurity were found in the mongols with congenital heart disease.
Congenital heart defect has no influence on the I.Q.
Ventricular and atrial septal defects are the commonest congenital heart anomalies in mongolism.
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